Abstract: In the present study, we systematically investigated the effect of entropy of mixing (Δ  ) on the mechanical and thermal properties of single phase FCC solid solutions with multi-principal elements. An increase in Δ  led to an increase in micro-hardness and a decrease in thermal conductivity (κ) due to severe lattice distortion. Furthermore, NiCoFeCrMn high-entropy alloy (HEA) exhibited the highest κl/κe ratio of ~1.13, because with increasing Δ  the reduction in lattice thermal conductivity (κl) was less than that of electron thermal conductivity (κe). In particular, a crossover in the properties' variation was noticeable at a specific Δ  of ~8.3±0.3 J/mol·K, which means the properties of single phase FCC solid solutions can be optimized by modulating Δ  . The results can provide a guideline for manipulating the properties of single solid solutions using the HEA design concept, and help develop novel materials with optimal properties that are usable in extreme environments. 
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Schematic illustration for phase diagram of conventional alloys and high-entropy alloys, and the corresponding FCC crystal structure with perfect, distorted and severely distorted lattice for pure metal, conventional alloy and high entropy alloy, respectively.
Fig. 2.
NiCoFeCrMn high-entropy alloy and its sub-alloys. Single phase FCC solid solutions after homogenization are written in red [17] . The five alloys chosen in this study are marked by green square.
이 중요하다 [13, 14] . Correlation between thermal conductivity(κ) at 300 K and temperature coefficient of thermal conductivity () in NiCoFeCr Mn high-entropy alloy and its sub-alloys compared with pure metals, ceramics and intermetallic compounds [34] [35] [36] [37] . 
